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Although retinoic acid (RA) has been implicated as an extrinsic
signal regulating forebrain neurogenesis, the processes regulated by
RA signaling remain unclear. Here, analysis of retinaldehyde
dehydrogenase mutant mouse embryos lacking RA synthesis demon-
strates that RA generated by Raldh3 in the subventricular zone of the
basal ganglia is required for GABAergic differentiation, whereas RA
generated by Raldh2 in the meninges is unnecessary for development
of the adjacent cortex. Neurospheres generated from the lateral
ganglionic eminence (LGE), where Raldh3 is highly expressed,
produce endogenous RA which is required for differentiation to
GABAergic neurons. In Raldh3−/− embryos, LGE progenitors fail to
differentiate into either GABAergic striatal projection neurons or
GABAergic interneurons migrating to the olfactory bulb and cortex.
We describe conditions for RA treatment of human embryonic stem
cells that result in efficient differentiation to a heterogeneous
population of GABAergic interneurons but not GABAergic striatal
projection neurons, thus providing an in vitro method for generation
of GABAergic interneurons. Our observation that endogenous RA is
required for generation of LGE-derived GABAergic neurons in the
basal ganglia establishes a key role for RA signaling in development of
the forebrain.
doi:10.1016/j.ydbio.2011.05.207
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One hallmark of Parkinson's disease (PD) is the devastating motor
symptoms that present when midbrain dopamine neuron (DA)
numbers fall below a critical threshold. Accordingly, the original
number of DAs an individual produces during fetal development
could significantly contribute to disease susceptibility. That is, smaller
DA pools may increase the risk for acquiring PD, while larger DA
populations may enhance one's ability to withstand genetic and
environmental insults that result in disease symptoms. Thus, a
comprehensive understanding of the molecular programs that directs
neural progenitors toward a DA fate will critically impact our
knowledge about PD susceptibility as well as aid in the generation
of PD therapeutics, such as programming embryonic stem cells into
dopamine producing cells for transplantation. MicroRNAs are ~22 bp
RNAs that serve to diminish mRNA stability and/or translation of
cognate target genes, and are critical facilitators of key developmental
events. We have identified a microRNA that is expressed in specific
regions within the embryonic midbrain, including DA progenitors.
We have used a conditional mouse genetics approach to evaluate the
function of this microRNA, and reveal the upstream and downstream
elements of this microRNA. Our results point to a model wherein this
microRNA serves to spatially restrict the number of DA progenitors.
This study sheds light on a novel function of microRNAs in cell fate
specification events in the embryonic midbrain, and thus may be
informative in understanding mechanisms that control DA numbers.
doi:10.1016/j.ydbio.2011.05.208
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The Drosophila T-box transcription factor midline (mid) regulates
cell-fate specification in multiple tissues across diverse invertebrate
and vertebrate species. However, to date, the complex mechanisms
by which mid regulates cell-fate specification are not yet completely
understood. Developmental expression profile studies between Mid
proteins and transcription factors known to specify motor neuron and
interneuron fates within the central nervous system (CNS) reveal
little co-expression between these factors (Leal et al., 2009). Thus, to
further our understanding of mid function as a cell-fate determinant,
we are using a genetic modifier screen based on RNA interference
(RNAi) methodology to identify genes that suppress or enhance a
dosage-sensitive RNAi interommatidial bristle mutant phenotype
observed when mid transcripts are reduced in the eye imaginal disks
of third-instar larvae heterozygous mutant for third chromosomal
deficiencies. A follow-up rescreening assay will determine whether
identified gene candidates modify a CNS-specific and dosage-
sensitive mid mutant phenotype that affects even-skipped (eve)
expression in a subset of neurons. Presently, we have identified
several third chromosomal regions harboring enhancer or suppressor
candidate genes that regulate interommatidial bristle formation. We
are currently assaying mutant alleles of these prospective enhancer/
suppressor gene candidates to identify bona fide mid-interacting
genes. The goal of this research is to advance our understanding of
mid function as an integral regulator of conserved cell-fate specifica-
tion pathways within the CNS and other tissues.
doi:10.1016/j.ydbio.2011.05.209
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The mechanisms that govern the transition of retinal progenitors
from proliferation to differentiation are not fully understood. Studies
have established that the histone methyl transferase complex PRC2,
which can trimethylate lysine27onhistoneH3(H3K27me3), is required
for the proper progression from proliferation to differentiation in a
variety of biological contexts. Herewe report the involvement of PRC2 in
regulating the transition from retinal proliferation to differentiation
during eye development. We show that the transcripts of the core
subunits of PRC2 are coincidently expressed in retinal progenitors and
are downregulated upon retinal differentiation. Surprisingly, we found
that the levels of H3K27me3 and the expression of the PRC2 binding
partner Jarid2 greatly increase in terminally differentiated cells.
Inhibition of Xez, the catalytic subunit of PRC2 using a translation
blockingmorpholino leads to amarked decrease inH3K27me3 in retinal
cell types. Blocking Xez causes a reduction in eye size and inhibition of
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